We have assessed tracheal intubating conditions in 60 ASA I or II children, aged 3-12 yr, after induction of anaesthesia with alfentanil 5, 10 or 15 ug kg" 1 , followed by an induction dose of propofol. Neuromuscular blocking agents were not given. Three aspects of intubating conditions were assessed on a four-point scale: ease of laryngoscopy, vocal cord position and degree of coughing on insertion of the tracheal tube. The number of patients in whom each component of the assessment was satisfactory increased significantly as the dose of alfentanil increased (ease of laryngoscopy P = 0.003; vocal cord position P = 0.0004; degree of coughing P = 0.018). Intubation was successful in 70%, 95% and 95% of patients after alfentanil 5,10 or 15|igkg~\ respectively, and conditions were considered to be excellent in 20%, 70% and 80% of patients, respectively. Side effects included pain on injection of propofol (27%), excitatory movements (5%) and bradycardia (1.7%). (Br.
Suxamethonium is used widely to facilitate tracheal intubation in anaesthesia for paediatric ear, nose and throat surgery, but it possesses several well-known disadvantages. Recent work has suggested that in premedicated adults an induction dose of propofol 2.5 mg kg" 1 may provide adequate conditions for laryngoscopy and intubation without the need for neuromuscular blocking agents [1] . The efficacy of this single agent technique has been debated [2] , and in some adults is associated with poor intubating conditions and significant side effects.
It has been shown that adjuvant agents such as the short-acting opioid, alfentanil, may improve intubating conditions and tolerance of the tracheal tube [3] . Various doses of alfentanil have been added to an induction dose of propofol 2.5 mg kg" 1 to improve intubating conditions and attenuate the cardiovascular response to intubation [4] . To date, most studies of intubating conditions after induction of anaesthesia with propofol and alfentanil have been carried out in adults. This study was designed to assess intubating conditions in children with varying doses of alfentanil supplementing induction of anaesthesia with propofol.
Patients and methods
We studied 60 ASA I or II children undergoing elective ear, nose and throat surgery. Ethics Committee approval was obtained and one parent or guardian gave written informed consent. Children aged 3-12 yr and weighing less than 50 kg were included. Those patients with a history of difficult intubation or whose preoperative examination suggested there might be difficulties with intubation, were not included. EMLA cream was applied to the dorsum of each hand at least 90 min before operation. The patients were not premedicated and most were accompanied to the anaesthetic room by one parent or guardian.
On arrival in the anaesthetic room a 22-gauge cannula was inserted into a peripheral vein and an electrocardiogram (ECG) and pulse oximeter (5p O2 ) were attached. Patients were then allocated randomly to receive one of three doses of alfentanil: group 1 = alfentanil 5 ug kg" 1 ; group 2 = alfentanil 10 ug kg" 1 ; group 3 = alfentanil lSugkg"
1 . All solutions were undiluted (alfentanil 500 ug ml" 1 ) and injections were given over a period of 10 s. Alfentanil was flushed through the cannula with normal saline 1 ml. After 30 s an induction dose of propofol was given over 15-30 s. The anaesthetist administering propofol was aware of which dose of alfentanil had been given. Anaesthesia was said to have been induced when there was loss of verbal contact or loss of eyelash reflex, and the dose of propofol was recorded. The parent or guardian left the room at this stage. Ventilation was assisted and anaesthesia was maintained with 67 % nitrous oxide and 2 % halothane in oxygen via either a Mapleson D circuit (if patients weighed greater than 25 kg) or a Mapleson F circuit.
Laryngoscopy and intubation were attempted 60 s after induction of anaesthesia (Macintosh laryngoscope blade of appropriate size, uncufTed Portex tracheal tube, appropriate internal diameter). Laryngoscopy and intubation were performed by an P. MCCONAGHY, FFARCSI, H. E. BUNTING*, FFARCSI, Department of Anaesthetics, Belfast City Hospital, Lisburn Road, Belfast BT9. Accepted for publication: April 19, 1994.
•Address for correspondence: Department of Anaesthetics, Royal Victoria Hospital, Grosvenor Road, Belfast BT12 6BE. anaesthetist who was unaware of the group to which the patient had been allocated (see acknowledgements). Intubating conditions were assessed on the basis of the scoring system devised by HelboHansen, Ravlo and Trap-Andersen [5] . Ease of laryngoscopy, degree of coughing, and position and movement of the vocal cords were estimated on a four-point scale (table 1) . Each variable was judged to be acceptable if its score was 2 or less, while overall conditions for intubation were said to be excellent if all three scores were 2 or less. Intubation was unsuccessful if laryngoscopy was not possible because of muscle spasm or coughing, or if the vocal cords were closed. In those patients in whom intubation was impossible, anaesthesia was deepened with either halothane or propofol before another attempt was made at intubation. Suxamethonium was immediately available for administration if there was laryngospasm, muscle spasm or severe coughing not controlled immediately by deepening of anaesthesia. Involuntary movements and pain on injection were recorded as present or absent. Comparison of the three groups was made using a test for linear trend in means obtained using the method of contrasts, the Kruskal-Wallis one-way ANOVA and, where appropriate, by the MannWhitney [/test. P < 0.05 was regarded as significant.
Results
We studied 60 children aged 3-12 yr. The three groups were of equal size and were comparable in age and weight (table 2). The dose of propofol required to induce anaesthesia decreased significantly with increasing doses of alfentanil (P = 0.003) (table 3). Each assessment of intubation (ease of laryngoscopy, position of the vocal cords, degree of coughing) improved significantly as the dose of alfentanil increased (ease of laryngoscopy P = 0.003; vocal cord position P = 0.0004; degree of coughing P = 0.018) (table 4). Intergroup analysis showed that the difference in scores for all three variables between groups II and III was not significant. The same analysis of differences between group I and groups II and III showed a statistically significant improvement for each variable assessed. Thus the scores for ease of laryngoscopy, vocal cord position and degree of coughing improved significantly as the dose of alfentanil increased from 5 to either 10 or 15ugkg~'. Intubation was successful at the first attempt in 70 %, 95 % and 95 % of patients in groups I, II and III, respectively. Conditions were excellent in 20%, 70% and 80% of patients in groups I, II and III.
There was no desaturation to values less than 95 % and suxamethonium was not used in any patient. Pain on injection of propofol was noted in six patients in group I (30 %), seven patients in group II (35%) and three patients in group III (15%) (ns). Excitatory movements at induction were apparent in three patients in group 11(15%), while atropine was administered during operation to one patient in group III because of sinus bradycardia. 
Discussion
Intubation of the trachea without the use of neuromuscular blocking agents is a technique which has been studied widely and practised following the work of McKeating, Bali and Dundee which showed that conditions for laryngoscopy were superior after induction of anaesthesia with propofol rather than thiopentone [6] . More recent studies in adults have attempted to improve conditions further by the addition of adjuvant agents such as lignocaine [4, 7] or alfentanil [2] [3] [4] . The beneficial effects of the combination of propofol and alfentanil in providing adequate conditions for intubation have thus been studied extensively in adults.
Our study has demonstrated that in these paediatric patients, conditions for laryngoscopy and intubation were excellent using a combination of alfentanil 10 ug kg" 1 followed by sufficient propofol to cause loss of the eyelash reflex or loss of verbal contact. Although it is possible that a greater delay between administration of alfentanil and propofol may have improved intubating conditions with 5 ug kg" 1 , when using the interval of 30 s, 10 ug kg" 1 produced significant better conditions. No additional improvement occurred when the dose of alfentanil was increased to 15 ugkg" 1 . The use of a dose of propofol sufficient to obtund the eyelash reflex rather than a fixed dose is contrary to the method used in most adult studies. The doses of propofol used in our study decreased significantly as the dose of alfentanil increased; mean doses were 3.41, 3.03 and 2.78 mg kg" 1 for groups I, II and III, respectively. Despite this reduction in the dose of propofol, we have shown that excellent intubating conditions were produced when alfentanil supplements of 10 or 15 ug kg" 1 were used. The induction doses of propofol in this study were in keeping with the findings of other workers [8, 9] . Sedative premedicants were not given to the patients in this study in accordance with the general policy of the unit in which the study was carried out. Work by Patel and colleagues [9] suggests that sedative premedication results in a lower induction dose of propofol. Preoperative sedation of these patients would possibly have decreased the dose of propofol necessary for induction of anaesthesia. Saarnivaara and Klemola [2] assessed various doses of alfentanil in premedicated adult patients and produced successful intubation in 86% of patients using alfentanil 30 ^g kg" 1 and propofol 2.5 mg kg" 1 , and 74 % of patients using alfentanil 20 ug kg" 1 and propofol 2.5mgkg"
1 . This is a similar success rate to that reported by Coghlan, McDonald and Csepregi who studied unpremedicated adults and achieved successful intubation in 83 % of patients using alfentanil 20 ug kg" 1 and propofol 2.5 mg kg" 1 [3] .
Pain after injection of propofol has been noted in up to 73% of adults [10] and 85% of children [11] . The incidence is decreased by the use of a large antecubital vein and by administration of lignocaine or opioids before injection of propofol [2, [12] [13] [14] . Hiller and Saarnivaara [13] found that pretreatment with alfentanil 15 ugkg-1 was as effective as lignocaine in preventing pain on injection of propofol. However, alfentanil 10 ug kg" 1 was less effective. Our results showed a similar pattern with six patients in group I (30 %), seven in group II (35 %) and two in group 111(10%) complaining of pain on injection of propofol, although the differences were not significant. Propofol and alfentanil have been reported to cause bradycardia [13] . Only one patient in our study developed a significant decrease in heart rate which required treatment with i.v. atropine. Aun and co-workers have recently examined the cardiovascular effects of propofol and thiopentone in children and found that heart rate of older children (2-12 yr) did not change after induction with propofol, while that of toddlers ( < 2 yr) decreased significantly but remained within the physiological range [15] .
Alfentanil is a suitable opioid for use in this group of patients, as its short duration of action facilitates prompt recovery from anaesthesia. Although the duration of apnoea after intubation was not the subject of this study, all patients were breathing spontaneously before completion of surgery, and tracheal extubation was not delayed in any patient because of apnoea. There is, however, the potential for problems with surgery of shorter duration. The doses of alfentanil used in adults to facilitate intubation have varied from 10 ug kg" 1 [4] to 30 ug kg" 1 [2, 4] . In patients aged 3-12 yr, alfentanil 10 ug kg" 1 provided adequate conditions for laryngoscopy and intubation in the majority of patients.
In summary, we have shown that adequate conditions for laryngoscopy and intubation were produced in children after induction of anaesthesia with alfentanil 10 ug kg" 1 , followed by propofol. Conditions for intubation were significantly better than those obtained with alfentanil 5 ug kg" 1 , while no additional benefits were produced by increasing the dose of alfentanil to 15 ug kg" 1 . The incidence of pain on injection of propofol was high when the lower doses of alfentanil were used and we recommend that additional steps are taken to decrease this incidence.
